14               RA YS OF POSITIVE ELECTRICITY

ever, positively charged hydrogen atoms must have an amount
of energy greater than that due to a fall through 900 volts
before the emission of electrons becomes appreciable.1 The
quantity of electrons emitted is much the same whatever the
metal may be against which the positive particles strike.
The energy possessed by the electrons when they are ejected
from the metal does not exceed that which would be acquired
through a fall of potential of about 20 volts. As the energy
possessed by the positively electrified particles in tubes of the
kind used to study positive rays is far greater than the
minimum of 900 volts required to develop electrons, part
at least of the cathode stream from the electrode must be due
to the impact of positively charged particles against the
cathode. As, however, we can get cathode rays with a
potential difference of less than 900 volts there must be other
agencies also at work : such, for example, as the ionization of
the molecules of the gas by the positive particles and the
incidence of radiation produced by the discharge, and having
the character of soft Rontgen radiation with a wave length
small compared with that of the type of ultra-violet light which
can get through quartz or even through fluorite. We know that
radiation of this type exists in the tube; we know, too, that
radiation of this kind when it falls upon metals causes them
to emit a stream of electrons, so that part of the cathode
stream must be due to this cause. How much is due to this
and how much to the previous one has not yet been
determined. Wehnelt (" Ann.der Phys.," 41, p. 739, 1913) has
shown that any ultra-violet light which can pass through
fluorite does not produce an appreciable effect on the emission
of the cathode stream.

The places from which the positive rays originate can be

1 Horton and Davis ("Proc. Royal Soc.," 95, p. 333, have detected the
emission of electrons from a metal plate struck by positive helium atoms with
energy as low as 20 volts.